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(54) AIR CLEANER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an air 
cleaner capable of purging air of gaseous 
contaminates, e.g. aldehyde and volatile organic 
compounds or the like, by disposing a dielectric 
between discharge-inducing electrodes with the 
intervention of a catalyst. 
SOLUTION: The air cleaner has a discharge 
electrode 11 and a counter electrode 12, purges air of 
substances to be removed, and decomposes the 
substance by means of a discharge between the 
electrodes 11 and 12. The electrode portions 11a and 
12a of the electrodes 11 and 12 made from conductor 
material are covered with respective dielectric layer 
portions 11b and 12b made from dielectric material 
and a dielectric member 14 with a catalyst layer 13 formed thereon is provided inside a 
space formed by the electrodes 1 1 and 12. An air passage 15 is formed in the vicinity of 
the catalyst layer 13 so that the air containing the substances to be removed passes 
through the air passage 15. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the air cleaner which has the counterelectrode (12) which counters a discharge electrode 
(11) and said discharge electrode (11), and performs the purification and decomposition of the 
quality of a removal object in air by discharge between said two electrodes (1 1 12) the dielectric 
layer section (1 lb, 12b) which consists of a dielectric material the polar zone (11a, 12a) which said 
two electrodes (11 12) become from conductor material — a wrap, while forming like In the space 
formed of said two electrodes (1 1 12), the dielectric member (14) in which support or a catalyst bed 
was formed is prepared in the catalyst (13) which carries out activity to the bottom of discharge. And 
the air cleaner characterized by being constituted so that the air in which an air duct (1 5) is made to 
form in near said catalyst (13), and the quality of a removal object is contained in said air duct (15) 
may be passed. 

[Claim 2] Said dielectric member (14) is an air cleaner according to claim 1 characterized by 
forming the shape of plate-like, reticulated, a line, and a nonwoven fabric, the shape of wool yarn, 
and them in the shape of a wave, and one configuration of granulation, and performing two or more 
discharge towards said catalyst (13) using the dielectric which consists of either conductor material 
or a dielectric material. 

[Claim 3] Said catalyst (13) is an air cleaner according to claim 1 or 2 characterized by using either 
of one oxide of iron, manganese, and aluminum, the multiple oxide which combined silver, cobalt, 
copper, aluminum, nickel, or titanium to iron and manganese, and the thing which mixed a titanium 
dioxide or gold to those all, and being formed in either support or a catalyst bed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air cleaning of the gas pollutant contained in air, 
such as various odors, an volatile organic compound (VOC(s)), formaldehyde, etc. resulting from the 
exhaust gas which flows from the interior of a room and the open air which are generated especially 
in the automobile interior of a room within a living environment, about an air cleaner. 
[0002] 

[Description of the Prior Art] Conventionally, there are some which are shown in JP,2000-15036,A 
as this kind of an air cleaner. A prehension means to adsorb contamination gas, such as volatile 
organic compounds, such as an aldehyde generated from the odor in air, building materials and a 
wall, and furniture, inside a purification air duct according to this official report, The heating means 
to which desorption of the contamination gas which is heating the prehension means arranged at the 
lower part of a prehension means, and is adsorbing it is carried out, and the decomposition means 
which consists of a porous double layer structure catalyst object which decomposes the 
contamination gas which has been arranged in the upper part of a prehension means, and which 
carried out desorption are established. 

[0003] Moreover, double layer structures of the porous catalyst object with which the catalyst was 
supported are consisted of by this decomposition means, and while that lowest layer is a porous 
catalyst object, it has the composition of functioning as an electric heating element. And removal of 
contamination goods and regeneration of a prehension means are carried out by performing two 
kinds of operation modes with desorption and playback-mode operation made to decompose for 
adsorption mode operation which purifies indoor contaminated air, and the contamination gas by 
which it adsorbed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned official report, much 
power consumption follows in playback-mode operation operating a heating means, in order to carry 
out desorption of the prehension means to which it stuck, and by operating an electric heating 
element, in order to promote oxidative degradation for the contamination gas which carried out 
desorption with a decomposition means. 

[0005] Moreover, artificers examined the air cleaner of the desirable gestalt when carrying out 
activity of the catalyst to the bottom of the discharge using discharge. For example, as shown in 
drawing 7 (a), a catalyst bed 120 and dielectric layer 1 10b are arranged between a discharge 
electrode 100, a counterelectrode 110, and its two electrodes 100 and 110. And it is arranged by 
distance with very near discharge electrode 100 and catalyst bed 120, and the air duct 130 is formed 
near the catalyst bed 120. 

[0006] Moreover, a counterelectrode 1 10 is covered with dielectric layer 1 10b which consists of a 
dielectric material polar-zone 1 10a formed with conductor material, and dielectric layer 1 10b of a 
parenthesis touches the catalyst bed 120 partially. 

[0007] Air cleaning of the pollutant of a gas [ high electric field arising by this to the small space of 
the air duct 130 formed by the discharge electrode 100 and the catalyst bed 120, and making 
discharge, i.e., corona discharge, perform ] is performed. 

[0008] However, if according to the above-mentioned gestalt a catalyst bed 120 and a part of 
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dielectric layer 1 10b exfoliated in some reasons as shown in drawing 7 (b), the fault to which the 
conductor of polar-zone 1 10a is exposed in the exfoliation part, discharge concentrates on an 
exfoliation part between discharge electrodes 100, and the purification engine performance falls was 
found out. 

[0009] Then, the purpose of this invention is to offer the air cleaner which is making a dielectric 
arrange through a catalyst between the two electrodes which discharge by having been made in view 
of the point describing above, for example, enabled purification of gas pollutants, such as an 
aldehyde and an volatile organic compound. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, claim 1 thru/or 
technical means according to claim 3 are adopted. Namely, in invention according to claim 1 , it has 
the counterelectrode (12) which counters a discharge electrode (11) and this discharge electrode (11). 
In the air cleaner which performs the purification and decomposition of the quality of a removal 
object in air by discharge between two electrodes (11 12) two electrodes (11 12) the dielectric layer 
section (1 lb, 12b) which consists of a dielectric material the polar zone (11a, 12a) which consists of 
conductor material — a wrap, while forming like In the space formed of two electrodes (11 12), the 
dielectric member (14) in which support or a catalyst bed was formed is prepared in the catalyst (13) 
which carries out activity to the bottom of discharge. And an air duct (15) is made to form near the 
catalyst (13), and it is characterized by being constituted so that the air in which the quality of a 
removal object is contained in this air duct (15) may be passed. 

[001 1] According to invention according to claim 1, the dielectric member (14) which formed 
support or a catalyst bed in two electrodes (11 12) for the catalyst (13) is prepared. And by being 
constituted so that the air in which the quality of a removal object is contained in the air duct (15) 
near the catalyst (13) may be passed For example, generating of the active oxygen by the catalyst 
and spark discharge energy of noble metals and a metallic oxide can perform adsorption of a gaseous 
substance and oxidation, and decomposition by making the high voltage impress to a discharge 
electrode (11), and generating discharge. 

[0012] Moreover, although these gas pollutants are made to adsorb generally and big heat energy, 
such as heating, is needed for desorption and the air cleaner to oxidize, since it can respond by low 
energy according to the corona discharge and creeping discharge of this invention, power 
consumption can be reduced as compared with the former, and it becomes few power. 
[0013] moreover, the dielectric layer section (1 lb, 12b) which consists of a dielectric material the 
polar zone (11a, 12a) which consists two electrodes (11 12) of conductor material — a wrap — even if 
the dielectric layer section (1 lb, 12b) and a part of catalyst (13) exfoliate rarely in some reasons by 
forming like, there is no possibility of discharge being performed uniformly, and it not concentrating 
on a piece place, and causing purification performance degradation. 

[0014] Moreover, since it is the operation mode which performs oxidation and decomposition, such 
corona discharge and creeping discharge purifying, it is not necessary to set up playback operation 
mode, and can respond with the control unit of simple structure, and the product of low cost can be 
offered. 

[0015] In invention according to claim 2, using the dielectric which consists of either conductor 
material or a dielectric material, a dielectric member (14) forms the shape of plate-like, reticulated, a 
line, and a nonwoven fabric, the shape of wool yarn, and them in the shape of a wave, and one 
configuration of granulation, and is characterized by performing two or more discharge towards a 
catalyst (13). 

[0016] According to invention according to claim 2, improvement in purification capacity can be 
aimed at by the ability of discharge to be generated for the inside of an air duct (15) without dark 
circles by forming the configuration of a dielectric member (14) in an above-mentioned 
configuration concretely. By forming in the shape of wool yam especially, the miniaturization of an 
air cleaner can be attained because it can have many parts where per unit area discharges. 
[0017] In invention according to claim 3, either of one oxide of iron, manganese, and aluminum, the 
multiple oxide which combined silver, cobalt, copper, aluminum, nickel, or titanium to iron and 
manganese, and the thing which mixed a titanium dioxide or gold to those all is used, and the 
catalyst (13) is characterized by being formed in either support or a catalyst bed. 
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[0018] According to invention according to claim 3, above-mentioned oxide and the above- 
mentioned multiple oxide of these metals, the mixture of a titanium dioxide or gold, etc. are raised as 
catalyst matter, but Although CO generates for example, aldehydes so much by discharge by making 
a catalyst support the mixture of a golden ultrafine particle especially By showing very high activity 
to oxidization of CO specifically, the golden ultrafine particle is especially suitable for purification 
and oxidization of formaldehyde, an acetaldehyde, etc. in an aldehyde. 
[0019] In addition, the sign in the parenthesis of each above-mentioned means shows 
correspondence relation with the concrete means given in an operation gestalt mentioned later. 
[0020] 

[Embodiment of the Invention] (The 1st operation gestalt) The 1st operation gestalt of this invention 
is hereafter explained based on drawing 1 and drawing 2 . First, in drawing 2 , the inside of the case 
1 which has purification air duct la inside, and this case 1 is arranged from the upstream of 
purification air duct la in order of the pre-filter 2, the dust collection filter 3, the purification filter 
10, and the blower 4. It is prepared in order that a pre-filter 2 may catch comparatively big dust and 
Chile which are included in the air adopted from inlet port (not shown), and honeycomb material or 
plate-like are usually used. 

[0021] It is prepared in order that the dust collection filter 3 may catch the matter of the shape of a 
comparatively big particle, such as soot matter in the house dust in air, and the smoke of cigarettes 
(Chile, dust, etc.), and the usual filter for filtration or a usual electrostatic filter is used. 
[0022] The purification filter 10 is formed in order to remove the gas pollutant mainly contained in 
air, such as an odor, an volatile organic compound (V OC(s)), and formaldehyde, among the 
purification air which passed the pre-filter 2 and the dust collection filter 3. 
[0023] As shown in drawing 1 (a), the purification filter 10 arranges a catalyst bed 13 and the 
dielectric member 14 in a discharge electrode 1 1, the counterelectrode 12 which counters this 
discharge electrode 11, and the space formed of these two electrodes 1 1 and 12, and is constituted. 
[0024] The discharge electrode 1 1 and the counterelectrode 12 are formed so that it may cover by the 
dielectric layer sections lib and 12b which the polar zone 11a and 12a which consists of conductor 
material, respectively turns into from a dielectric material. And a counterelectrode 12 side is 
connected to the earth side, and the discharge electrode 1 1 side is connected to the high-voltage 
power source which is not illustrated. This high-voltage power source is an alternating current high- 
voltage generator which generates the high- voltage abbreviation square wave of straight polarity or 
negative polarity, or them by turns, and impresses the high voltage of several kV - 20kV to a 
discharge electrode 1 1 side. 

[0025] Moreover, although the catalyst bed 13 was arranged here so that it might stick to the 
dielectric layer sections lib and 12b using the mixture of manganese and a titanium dioxide Not 
only this but preferably One oxide of iron (Fe), manganese (Mn), and aluminum (aluminum), The 
multiple oxide which combined silver (Ag), cobalt (Co), copper (Cu), aluminum (aluminum), nickel 
(nickel), or titanium (Ti) to iron (Fe) and manganese (Mn), Either of what mixed a titanium dioxide 
(Ti02) or gold (Au) to those all may be used. 

[0026] Moreover, the dielectric member 14 is made to form with this operation gestalt using cross 
hairs, such as a dielectric which consists of either conductor material or a dielectric material, in the 
shape of [, such as a metal scrubbing brush, ] wool yarn (for example, curdy). And an air duct 1 5 is 
formed in space with both the catalyst beds 13 in which this dielectric member 14 is arranged, and 
the air by which the quality of a purification object is contained in this air duct 15 circulates. 
[0027] Therefore, corona discharge can be uniformly generated because it can have many parts 
where per unit area discharges by forming in the shape of wool yarn. In addition, the dielectric 
member 14 and the catalyst bed 13 touch partially, or are prepared in a very near distance. Moreover, 
although the configuration of the dielectric member 14 was made to form in the shape of wool yam, 
and not illustrated, you may form here the shape of plate-like and a grid, a line, and in the shape of a 
network. 

[0028] In addition, it has an outlet (not shown), the purified air blows off indoors, and indoor 
purification is performed to the downstream of a blower 4. 

[0029] Next, actuation of this operation gestalt by the above configuration is explained. First, if a 
driving switch (not shown) is operated, while a blower 4 will rotate, the predetermined high voltage 
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is impressed to polar-zone 1 la of a discharge electrode 1 1. If the high voltage is made to impress to 
polar-zone 1 la as shown in drawing 1 R> 1 (b), an electric potential gradient will be produced 
between polar-zone 1 la of a counterelectrode 12 through the dielectric layer sections 1 lb and 12b, a 
catalyst bed 13, and the dielectric member 14. 

[0030] Here, although an electric potential gradient becomes small in the dielectric layer sections 
lib and 12b formed with the conductor, or the interior of the dielectric member 14, in the part of an 
air duct 15, an electric potential gradient becomes large. Thereby, corona discharge is generated by 
centralizing electric field on the part of an air duct 15. 

[0031] Moreover, when corona discharge breaks out within an air duct 15, active oxygen is 
generated, and heat energy can perform removal and playback-ization at least by decomposing the 
pollutant of a gas [ the front face of a catalyst ] by oxidation according adsorbate to active oxygen, 
while causing active oxygen and chemisorption. 

[0032] That is, according to corona discharge, heat energy becomes unnecessary although the big 
heat energy for heating a catalyst is needed for using the catalyst of noble metals, such as platinum, 
and, for example, making an object gas molecule oxidize and decompose. 

[0033] Furthermore, although CO will generate aldehydes so much by discharge for example, if the 
catalyst of mixture, such as a golden (Au) ultrafine particle, is used, the reaction by the freezing 
point is also possible for gold (Au) especially by showing very high activity to oxidation (CO->C02) 
of CO specifically. Therefore, it is suitable for purification and oxidation of formaldehyde, an 
acetaldehyde, etc. in an aldehyde. 

[0034] According to the above 1st operation gestalt, the matter of the shape of a particle, such as dust 
in air and dust, is made to catch with a pre- filter 2 and the dust collection filter 3. The acetaldehyde 
gas which is a stinking thing component in the smoke of a cigarette at the downstream of the dust 
collection filter 3, The purification filter 10 for removing gas matter, such as ammonia gas, acetic- 
acid gas, formaldehyde gas, and an volatile organic compound (VOC), is formed. In this purification 
filter 10 In the space which has a discharge electrode 1 1 and a counterelectrode and is formed of 
these two electrodes 1 1 and 12 By preparing the catalyst bed 13 and the dielectric member 14 which 
carry out activity in the bottom of discharge, and making an air duct 15 form near the catalyst bed 
13, and generating corona discharge in this air duct 15 Generating of the active oxygen by the 
catalyst and spark discharge energy of a metallic oxide can perform adsorption of a gaseous pollutant 
and oxidation, and decomposition. 

[0035] Moreover, even if the dielectric layer sections 1 lb and 12b and a part of catalyst bed 13 
exfoliate rarely in some reasons more to form so that the polar zone 11a and 12a which consists two 
electrodes 1 1 and 12 of conductor material may be covered by the dielectric layer sections lib and 
12b which consist of a dielectric material, there is no possibility of discharge being performed 
uniformly, and it not concentrating on a piece place, and causing purification performance 
degradation. 

[0036] Moreover, although heat energy, such as heating, is needed in order to oxidize the gaseous 
substance generally adsorbed, since it can respond by low energy by active oxygen according to 
corona discharge, power consumption can be reduced as compared with the former, and it becomes 
few power. 

[0037] Moreover, since it is the operation mode which performs oxidative degradation, adsorbing 
according to corona discharge, it is not necessary to set up playback operation mode, and can 
respond with the control unit of simple structure, and the product of low cost can be offered. 
[0038] Moreover, although CO generates for example, aldehydes so much by discharge by using the 
catalyst of mixture, such as a golden (Au) ultrafine particle, gold is especially suitable for 
purification and oxidization of formaldehyde, an acetaldehyde, etc. in an aldehyde by showing very 
high activity to oxidization of CO specifically. 

[0039] (The 2nd operation gestalt) Although the dielectric member 14 arranged between a discharge 
electrode 1 1 and a counterelectrode 12 was formed in the shape of wool yarn and arranged among 
both the catalyst beds 13 with the purification filter 10 of the above 1st operation gestalt It may mix 
with dielectrics, such as powder and a fibrous dielectric material, not only for this but for a catalyst, 
and the dielectric member 14 which has two or more granularity protrusion section 14a may be made 
to form in air duct 15 side face, as shown in drawin g 3 . It is good to have formed this protrusion 
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section 14a with the dielectric, and to be exposed between two electrodes 1 1 and 12 preferably. 
[0040] This is easy to produce discharge because electric field concentrate near the granularity 
protrusion section 14a. Therefore, even if the inside of two electrodes 11 and the space formed 
among 12 serves as size, it is easy to generate discharge near the protrusion section 14a. 
[0041] In addition, although the dielectric member 14 which has granularity protrusion section 14a 
was formed with the above-mentioned operation gestalt, the shape of plate-like and a grid, a line, and 
one of reticulated base materials may be formed in the shape of a wave, and the configuration of the 
dielectric member 14 may be made to arrange between two electrodes 1 1 and 12, as shown in 
drawing 4 . 

[0042] By forming in the shape of a wave, the draft resistance of the air which circulates an air duct 
1 5 can be fallen. 

[0043] (The 3rd operation gestalt) Although the dielectric member 14 was arranged through the 

catalyst bed 13 between two electrodes 1 1 and 12, the dielectric member 14 may be made to support 

a catalyst with the above operation gestalt. As shown in drawing 5 , two electrodes 1 1 and the 

dielectric member 14 with which the catalyst was supported among 12 are arranged. 

[0044] Thereby, generating of a catalyst and the active oxygen by spark discharge energy can 

perform adsorption of a gaseous pollutant and oxidation, and decomposition like the above operation 

gestalt. 

[0045] (Other operation gestalten) Although the dielectric member 14 in which support or a catalyst 
bed 13 was formed is formed in the catalyst which carries out activity to the bottom of discharge and 
the air duct 15 was made to form near the catalyst with the above operation gestalt in the space 
formed of two electrodes 1 1 and 12 In order to raise the amount of removal furthermore, while using 
two or more two electrodes 1 1 and 12, two or more air ducts 1 5 may be made to form by making two 
or more dielectric members 14 arrange between these electrodes 1 1 and 12. 

[0046] As shown in drawing 6 , it is carrying out the laminating of the more than one to the order of 
the dielectric member 14 which made the discharge electrode 1 1 and the catalyst support, a 
counterelectrode 12, and the dielectric member 14, respectively, and, specifically, two or more air 
ducts 15 are formed. Thereby, the large air cleaner of purification capacity can be offered. 
[0047] Moreover, it is good to make it use with the high- voltage power source and counterelectrode 
12 which impress the discharge electrode and counterelectrode of these filters to a discharge 
electrode 1 1 as use the dust collection filter 3 for the above operation gestalt for an electrostatic 
filter, an electrostatic precipitation filter, etc. and which are not illustrated in common. The power 
source of the dust collection filter 3 becomes unnecessary by this, and low cost can be planned. 
[0048] Moreover, although the above operation gestalt explained purification which generated 
corona discharge in the air duct 15 between a discharge electrode 1 1 and a counterelectrode 12, not 
only this but the creeping discharge which discharges along the front face of a dielectric or an 
interface with a gas is applicable. 

[0049] Moreover, although the above operation gestalt explained purification of contamination gas, 
such as an aldehyde generated from the odor within a living environment, building materials and a 
wall, and furniture, and playback, of course, it is applicable not only to this but purification and 
playback of the injurious ingredient in the exhaust gas which invades from the various odors and the 
open air of the automobile interior of a room, such as a cigarette smell, and various odors. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The whole block diagram in which (a) in the 1st operation gestalt of this invention 
shows the whole purification filter 10 configuration, and (b) are the property Figs, showing the 
property of the electric potential gradient for every configuration of the purification filter 10. 
[Drawing 2] It is the mimetic diagram showing the whole air cleaner configuration in the 1st 
operation gestalt of this invention. 

[Drawing 3] It is the explanatory view showing the configuration gestalt of the dielectric member 14 
in the 2nd operation gestalt of this invention. 

[Drawing 4] It is the explanatory view showing the configuration gestalt of the dielectric member 14 
in the 2nd operation gestalt of this invention. 

[Drawing 5] It is the whole block diagram showing the whole purification filter 10 configuration in 
the 3rd operation gestalt of this invention. 

[Drawing 6] It is the whole block diagram showing the whole purification filter 10 configuration in 
other operation gestalten. 

[Drawing 7] The explanatory view showing the configuration of the air cleaner with which (a) used 
the discharge electrode, and (b) are the explanatory views showing the gestalt in which the dielectric 
separated. 

[Description of Notations] 

11— Discharge electrode 

11a, 12a — Polar zone 

lib, 12b — Dielectric layer section 

12 — Counterelectrode 

13 - Catalyst bed (catalyst) 

14 — Dielectric member 

1 5 — Air duct 

[Translation done.] 
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(54) AIR CLEANER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an air cleaner 
capable of purging air of gaseous contaminates, e.g. 
aldehyde and volatile organic compounds or the like, by 
disposing a dielectric between discharge-inducing 
electrodes with the intervention of a catalyst. 
SOLUTION: The air cleaner has a discharge electrode 1 1 
and a counter electrode 12, purges air of substances to 
be removed, and decomposes the substance by means 
of a discharge between the electrodes 1 1 and 1 2. The 
electrode portions 11a and 12a of the electrodes 11 and 

1 2 made from conductor material are covered with 
respective dielectric layer portions 11b and 12b made 
from dielectric material and a dielectric member 14 with 
a catalyst layer 1 3 formed thereon is provided inside a 
space formed by the electrodes 1 1 and 1 2. An air 
passage 1 5 is formed in the vicinity of the catalyst layer 

1 3 so that the air containing the substances to be 
removed passes through the air passage 1 5. 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
-d^ADED TEXT OR DRAWING 
(^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAYSCALE DOCUMENTS 

Q^iNES OR MARKS ON ORIGINAL DOCUMENT 

EJ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



